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(54) NEW IMIDAZOLE DERIVATIVE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain a new derivative usable as a 
cholinergic blocking agent, especially a selective % ~ 

muscarinic receptor antagonistic agent and useful for the 
treatment of functional disorder of bowel, bladder, etc. 
CONSTITUTION: This imidazole derivative(salt) is 
expressed by formula I [R1 is a (substituted) phenyl or a 
thienyl; R2 is cyano, OH, carboxyl, etc.; R3 is H or a 
lower alkyl; R4 to R6 each is H, a (substituted) lower 
alkyl or a cycloalkyl; R5 and R6 may form a condensed 
benzene ring; m is 1-6], e.g. 5-(2- methyl-1-imidazolyl)- 
2,2-diphenylpentanitrile. For example, the derivative of 
formula I wherein R2 is cyano can be produced by 
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reacting a compound of formula II (X is an eliminable group) with a compound of formula III. 
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fr^iiO] x*mi$tihik^b—Wc& (13 ) 

(13) 

M^t- «t &^|£Pffc5-£ W -6 £ & . 

[0029] 

[00 3 0] (HJfeCTl ) 4- ( 2-*^)V- 1 ->f 5 
yV'U^) - 2, 2-y'7x-;^fn-h U/WBKE 

[0031 ] 4-^-2, 2-y'7x-/Wo- 
Y ] ))V ( 3 . 00 g , lO.Ommol) s 

(2.46g, 30.0mmol) . h U *&)V7 5 V ( 1. 40ml , 1 
O.Ommol) M^f/WA75 H (50ml) 

-;^=io: i ) tetwsu mt*m^-T>mmzT 



(11) 



7-2 1 5 943 



SKffifcLfcgL »xfik»SgML, 2.60g<D 

[00 32] fflbS : 157-158. 5 °C 
7cS^iiS(%) C 20 N 19 N 3 -HC1-H, OtL 
X 

tfJWB C : 67.50 H : 6.23 N : 11.81 
mi'Jffi C : 67.55 H : 6.21 N : 11.99 
[ 0 0 3 3 ] 1 H-NMR (CDC 1 3 , a) 7.35- 

f 

NC (CHj^-CH, — N 



7.42 (10H, m) . 6.90 ( 1 H, s K 6.77 ( 1 H, 
s ) . 3.90-3.94 ( 2 H, m) . 2.75-2.79 ( 2H, 
m) „ 2.25 (3H, s ) 

[0034] («W2-10) S»Wl^*ffi(=*t. 
MTcDlk^ZHr&LLK (mi) . 
[0035] 
[^1] 





R 4 


R 5 


R 6 


m 


£ 




IB & S 




2 


Cat* 


H 


H 


1 


HC 1 


148- 
141.5 


C 21 H 21 N 3 
•HCl • 1/5 H 2 0 


C 1 78. 95 H:B.3i N 41J2 
78.88 US 1198 


3 


l-Gft 


H 


H 


1 




(238) 
0. 4niilJg 


C 22 H 23 N 3 

« 1/5 H 2 0 


C : 79. 34 H : 1. 01 N : 12. 62 
79. 47 1. 84 11 57 


4 


H 


H 


H 


1 




(2 2 8) 
H. iwnh 


c i9 H n N 3 

• 1/5H 2 0 


C : 78. 43 H : 6.03 N : 14.44 
78. 66 6. 20 14. 23 


5 


H 


CH3 


CH3 


1 


HC 1 


162- 
165 


CjiHhNj -HCl 


C £ 71. 61 H : 8. 31 N : 11,94 
71. 34 6. 3; 11.89 


6 


H 


-CH=CB-CI=CH- 


1 


HC 1 


165- 
169 


C n H L3 N 3 

•HC 1 • 1/18H 2 0 


C : 73.53 H : 5.42 N : 11.15 
73. 44 5. 5! 11.16 


7 


CHj 


H 


H 


2 




123- 
124 


C21H21N3 


C:79.97 H:6.7i N : 13. 32 
88. 89 L 71 13.15 


8 


CHs 


H 


H 


3 


HC 1 


L6G- 
157 


C 23 H 23 N 3 
•HCl • L/!H 2 0 


C : 78.48 H : 6. 72 N : 1 1. 21 
70. 19 6. 64 1 1. 09 


9 


C-C3H5 


H 


H 


1 




(258) 


C H H 21 N 3 

• 1/lOHj 0 


C : 88. 26 H : 6. 43 N : 12. 76 
80. IT 6.56 1161 


11 


CH3OCH2- 


H 


H 


1 




124- 
126 


C2lH 2} N 3 0 


C : 76. 11 H:6.33 N : 12. 68 
76.11 6.41 12.29 



[00 36] (^Sfe^Jll) 4 - {2-Xi~)V- 1 ->f 5 
rv" >J )V) - 2 , 2-y'7i -)V7'^)VT 5 K 

[00 37] 4- (1-*^~)V- 1 -A 5^VU;lv) - 
2, 2-y'7x- )V7^~U— hU/U (7.83g, 26.0ramo 
1) . 70%^@£ (50ml) £M-£U 140-150 °CtCT40 

x*y-/K9«£*» (5:1) fttffiL. fflfflia**! 

/p-x * y -;ivj&» tsiSftft U 2. 02 g fDMfl^to* 

[00 38] It* : 189-190 °C 
7CS##HK(%) C 20 H 21 N 3 OhtT 



ftlTffi C : 75.21 H : 6.63 N : 13.16 

mmm c : 74.98 h = 6. so n : 13.00 

[0039] 'H-NMR (CDC 1 3 , 8) 7.31- 
7.42 (10H, m) . 6.85 ( 1 H, s ) . 6.73 ( 1 H, 
s ) . 5.49 ( 1 H, s K 5.33 ( 1 H, s ) . 3.77-3. 
82 (2H, mK 2.69-2.74 ( 2 H , m ) , 2. 23 ( 3 
H, s ) 

[0040] (gaiswi2-20) mmmn^mzmt. 

[0041] 
[*2] 



(12) 
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Hj NOC- 



•CCH^-CH, 





R < 


R 5 


R 6 




PCI 


ti j£ 


It3f«/i}fff fit 


12 




H 


H 


1 


144-146 


C 2 iH 23 N 3 0 


C : 15. 65 H : 6. 95 N : 12. SO 
75. 42 J. 08 12. 43 


13 


n-C#7 


H 


H 


1 


150-152 


C 2B H 25 N 3 0 


C : 16. OS H : J. 25 N : 12, (19 
75. 98 7. 25 12. (13 


14 


i CaHr 


H 


H 


1 


176-171 


C 22 H 25 N 3 0 

- 1/10H 2 0 


C : 75. 66 H : 7. 27 N : 12. 13 
15. 67 7. 30 12. 04 


15 


H 


H 


H 


1 


172-175 


C 1S H 19 N 3 0 

♦ 3/5H 2 0 


C : 72. 17 H : 6. 44 N : 13. 29 
72,20 6. 32 12. 19 


16 


H 


-CH=Ci-CH=CH- 


1 


197-199 


C 23 H 21 N 3 0 

* 1/SHj 0 


C : 75. 80 H:U8 N : 11. .53 
75. 90 5. 95 11. 27 


17 


H 




CHj 


1 


163- 
164. 5 


C21H23N3 0 


C : 75. 65 H : 6. 95 N : 12. 60 
75. 3 7 7. 05 12. 43 




H 




Oft 


1 


194-196 


C2JH2 T N 3 0 


C : 76. 42 H:l. 53 N : It. 62 
76.25 1.64 11.48 


19 


CHa 


H 


H 


3 


154-156 


C2tH 25 N 3 0 


C = 76. 05 H : 7. 25 N : 12. 09 
7 5. 9 6 7.22 11.93 


21 


t-C4ft 


H 


H 


1 


136-138 


C 23 H 27 N 3 0 

• L/iH, 0 


C:T4. 56 H : 7. 62 N : 11. 34 
74. 60 7. 46 11. 10 



[0042] (H»J2D 4 - ( 2->f vmtr/p- 3 

1 ->f S^VU/P) -2, 2-y7x-;^ 

[0043] ltf^:T4- (2->f V7Dt/l^- 1 - 
A 5 ^ V 'J/P) — 2 , 2-y7x +)V7 5 H (250 
mg, 0.720mmolh 3 »Wb*f*/K5. Oml ) N T-febXlOO 

mi ) atx^x * y — ;p ( 1 . omi > ^m-^st lommbmmn 

-;W^SM B H 0 U 0. 35 g aMtt£tt £lt1f fe#t« H a B 

[0044] fttS : 238-239 °C 
7nSS#«rffi (%) C 23 H 28 IN 3 O i: LT 



ftJTfil C : 56.45 H : 5.77 N : 8.59 
mi"KI C : 56.35 H : 5.64 N : 8.73 

[0045] 'H-NMR (d 6 -DMSO, d) 7.6 
4 ( 1 H, s K 7.61 ( 1 H, s ) s 7.46 ( 1 H, 
s K 7.31-7.43 (10H, m) . 6.88 ( 1 H, s ) . 3. 
81-3.88 ( 5H, m) , 3.24-3.30 ( 1 H, m ) . 2.73 
-2. 78 ( 2 H , m ) s 1. 16 ( 6 H , d , J =7. 3Hz) 

[0046] (HJM22 -26) ^Wl^M^t, 

[0047] 



(13) 
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H, NOC- 



(CH,), -CH 



X 





R 4 


R 10 


m 


Z 




m it a 


if IMA 


22 


Ctfj 


CHj 


1 


I 


214-211 


C M H M IN 3 0 

- 1/SH 2 0 


C: 54.26 H : 5. 29 N : 9. 14 
SU2 SJ6 9. 00 


23 




m 


1 


I 


119-112 


C n H u IN 3 0 

■ 3/5 H 2 0 


C : 54. 35 H : S. 64 N:8.B4 
54. 54 5. T8 8. U 


U 


CHb 




1 


Br 


230-232 


C^HisBrNj 0 


C t 66. 12 H:U5 N : 8. 57 
66.41 5.86 8. 68 


25 


Oh 


CHb 


1 


I 


229- 

23U 


C»H 16 IN 3 0 


C : 55. 59 H ; 5. 51 N : 8.84 
55.3 2 5.51 8.94 


21 




CHj 


1 


I 


215-216 


C13H18IN3 0 


C:56.45 H : 111 N : 8. 59 
56. 69 5. 8} 8.89 



[0 048] mmM27) 3- (1-*^)V-\-4 s 

U )V ) - 1 , l-y'7x -/^7o^ \° y — ;P 
[0 04 9] 200ml ffl~ny yy 34^ T/l^ySH^ 
T, 0°CC7) 1. 8M 7 x-/HJ^A^f 50mK;i. 3- 

1 ->f $yy'U^) Toh^yixf^ 

( 3. 37 g , 18. 5mraol ) <7>Wlfirf h7t Hn77 

ffiS^K ; »x^;^ : xyy-/^=io : 1 ) £TfMH 
-}V^y*£yb^m^Hth ZtiZX*). 320mg£DfffI 

[00 50] ItS : 212—214 °C 
7C*#*rffi<%) C 19 H 20 N 2 O ■ 1/10H 2 OfcU 
ttllffi C : 77.57 H : 6.92 N : 9.52 
HiMffi C : 77.66 H : 6.87 N : 9.24 

[ O O 5 1 ] 1 H-NMR (CDC 1 3 , 5") 7.22- 
7.44 (10H, m) . 6.80 ( 1 H, s K 6.72 ( 1 H, 
s ) . 3.79 - 3.84 ( 2H, m ) . 2.90 (1H, b r 



s ) . 2.64-2.69 ( 2 H, m) . 2.18 ( 3H, s ) 
[00 52] (HSSM28) 3- (2-y^-l--f5 
yV U ;P ) - 1 , l-y'7i — )V7f J —)V 

[0053] 3- (2 -y^- 1 -a s^viw y° 

nh^ylgx^/WWM^- ( 2-^f-;P- 1 ->f 
5 yV U ) . 60 g ( 18 . 3mmo 1 ) £ ffl V ^ & 

H H B tUt#^o JR*11%. 
[00 54] : 168—169 °C 

jmmm(%) c 20 h 22 n 2 o- vsh 2 otu 

IfSfit C: 77.49 H : 7.28 N : 9.04 
MPJKfi C : 77.21 H : 7.18 N : 8.90 

1 H-NMR(CDC1 3 , &) 7.19- 
m) . 6.87 < 1 H, d, J =2. 0Hz) „ 6.85 
(1H, s) s 4.25(lH, 6MB, J=6.2Hz). 2.75 
(2H, d, J=5.9Hzh 2.52 ( 1 H, brs) , 2.00 
1.34 ( 3H, d, J=6.9Hz) 

(n»j29) mmmico^m^mt. 
cDik&mziz&LK (^4 ) 0 

[0057] 

im4i 



[00 5 5] 

7.42 (10H, 



( 3H, s ) 
[0056] 



(14) 
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X 

-CCH 2 ) n -CH 2 -N^N 



R 5 h 





R l 




R s 


R s 


m 


m ro 
mm 


® & & 


5c S 9t tJf (K) 


29 






H 


H 


1 


(HQ) 
0. UmWi 


C 20 H 17 F 2 N 3 
« 1/20H 2 0 


C : 71. 11 H : 5. 10 N : 12. 42 
11. 39 5.50 12. 35 



[0058] ( HJ60J3O-33 ) mtimivtfswzm t . 

Ri 



[0059] 
[^5] 



H 2 NOC- 



- (CH^ -CH-I^ 



mm 


R l 


h 


R 4 


R 5 


R 6 


m 


M CO 


ft SJc i 


x fi (X) 
ff*r/^ffr* 


30 




H 


CHj 


H 


H 


1 


206- 

207. S 


C 2| H L9 F 2 N 3 0 


C = 67. 5 9 H:S.J9 N:11J! 
61 23 5.55 1 1.(3 


31 


0- 


H 


H 


1-C3H7 




1 


HT- 
L4S 


C n H }1 N 3 0 

• l/5Hj 0 


C-.7S.JI H = U5 N:1I.H 
76. 28 7,18 11.6! 


32 




H 


Clfc 


H 


H 


4 


159- 
161 


C 2 ,H n Nj 0 


C r 76. 4 2 H:7.S3 N = 11. 62 
76. 29 7, 53 11. 55 


35 






CHj 


H 


H 


1 


Hl- 

150 


C 21 H 23 Ng 0 


C : 75. 6S H : 6. 95 N:|2.6| 
75. a 7.15 12.51 



[0060] (^aw34-53) mmmii^mzm^. 



[0061] 
[^6] 



(15) 
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- (CH 2 ) m -CH 2 -[^ p L R n 



mm 


R 4 


R 10 


m 


Z 


fflu& PC) 


m be a 




34 


CH3 


n-cas 


1 


I 


171 


• l/SHj 0 


C : St. 01 H : 5, 11 N : 8. 52 
55. «9 5. 68 8. 51 


35 


CH3 


n-GiHa 


1 


I 


166 


C S4 H 30» N J 0 


C : 51. 25 H : 6. 01 N : 8. 35 
5101 5. 14 8.23 


36 


Cffc 




1 


B r 


199 


C 21 H 27 BrClN 3 0 
• 1/5H 3 O 


C : 51.35 H :5. 33 N : 7. 95 
6 1,1 5 5,08 7. 91 


31 


CH3 


CH2<0 C ^ 


1 


B r 


22 2 


W rC1N 3 0 


C : 61,7} H ; 5. 19 N : 8.01 
6 1.54 5.32 7.95 


38 


CHs 


-CH2©^ 


1 


B r 


135 


C 2| H 2? BrC 1 Nj 0 
• l/2Hj 0 


C : 61. 74 H:5, 19 N : 7. 9.7 
61.71 5, Jl 7.41 


33 


CH3 




1 


B r 


226 


C 28 H J0 Br Nj 0 

•i/10Hj 0 


C : 65, 95 H : 6. 15 N : 8. 24 
65,01 5,96 fl.1T 


40 


CH3 


c*<3 CH3 


1 


B r 


210- 

21! 


C 2 jH 30 BrNj 0 

«3/1GHj 0 


C : 65. 95 H : 6. 05 N : 8. 24 
6 5.81 5.97 8. 02 


41 


CH3 


-CH*0~CH3 


1 


B r 


240- 

242 


C 28 H 30 BrN 3 0 

■J/1GH 2 0 


C : 65.9 5 H : 5. 05 N : 8. 24 
66.09 6.09 8. 21 


42 


CH3 


-cH2<g Br 


1 


B r 


205- 


C 27 H 27 Br 2 N 3 0 


C : 55. 95 H : 4. 78 N : 7. 3] 
55.7 4 4.91 7. 6 1 


43 


CH3 


-CI^Q>-B r 


1 


B r 


2111- 

221 


C 27 H 27 Brj Nj 0 

• 3/5 j — P r OH 


C : 57. 14 H : 5, 29 N : 5.94 
5 5.88 5, 50 6.71 



[0 0 6 2] 
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4 






z 


PC) 


SB Ffr ?f 
to W A 


x % 5> iff {%> 


44 


CH3 


-CIfc@l 


1 


Br 


139- 

141 


C n H 26 F 2 BrN 3 0 
' 1/2E t OH 


C : 51. 21 H : 5. 32 N: US 
61.34 5.52 IU 


45 


CH3 




1 


B r 


206- 

2Q 8 


C n H 26 F 2 BrNj 0 


C : 51, 60 H : 4 Jl N : I » 
61. 12 5.14 Uf 


46 


CH3 


F 


1 


B r 


225- 

2S2 


C 27 H 26 F 2 BrN 3 0 


C : 61.60 H : 4. 91 N : US 
61.38 5. IS Ul 


4? 


CHa 


-cfo 

F 


1 


B r 


215- 

217 


C n H 2fi F 2 B r Njj 0 


C : 61. 60 H : 4. SB N: U8 

61 40 5. U I n 


43 


CH3 


-CHzO 
C£ 


1 


Br 


273 - 

275 


C^HjgBrC \ % Nj 0 


C : 57,98 H: 4.89 N: Ul 
57.91 4.15 U4 


49 


CH] 


-CIfe<Q>tj02 


I 


Br 


215- 

211 


C 21 H 27 BrN 4 Og 


C: 60.57 H:5. 18 N : 10. 46 
50. 56 5.19 10, 34 


50 


CH3 




1 


C 1 


248- 

243 


C„H, 9 C1N, 0 


C : 75. 92 H : 6. E 8 N: 8,05 
7 5.54 U7 7,92 


51 


CH3 


-CHz© 


3 


B r 


155- 

151 


C 29 H 32 BrN 3 0 

• 1/10 H g 0 


C : 55. 96 H : 6. 24 N : I U 
66. 78 Ul 7.9! 


52 


CH3 




3 


B r 


205- 

207 


C 29 H H B r C 1 N 3 0 


C : 62. 31 H : 5, 10 N : 7. 53 
62.21 5,!0 Ul 


53 






2 


Br 


171 - 

17! 


C 28 H 3( BrN 3 0 

• 1/2H 2 0 


C: 65,50 H : 6. 19 N : 1, 11 
6 5.37 6. 12 8. 30 



[00 63] 

[00 64] 1 . mm^^e >y r- ®1g&Xf't<BlZ*tt& 
O 2 : 5 %<7)M^tf* £ jim t „ ^{±32°C 1 1 . T 



MlUc„ MMi^^MPffi (pA 2 ) fcL a^KiS 

(Arunlakshana, 0. and Schild, H.O. (1959) Brit. 
J. Pharmacol ., 14 48-58) Cj;D« 0 ftMLtl'tM 

V ^ O 2 : 95% . C O 2 : 5 %<7)M&JfX & L . M 

[0065] 
[H8] 



(17) 
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*3'!>fitt (PA 2 ) 


© 88 




7 


8. 95 


8. 2 1 


8 


8. 1 7 


7. 08 


1 1 


1 0. 1 6 


8. 8 8 


1 4 


9. 1 7 


7. 73 


T h n bf > 


8. 67 


8. 9 1 




8. 4 4 


8. 39 



[0066] ^wmit-smt. u >-^w 

fciSLfc. JfficH^J8. 1L 14^^«. 
[00 67] 2 . S«6W|»J«JDCfi|fcm-S#ffl 

Jflztei/V vis* . ffi^r(c{iJRJ«l*l£Eai^ffl^JEE 
xf^-^-^jiML/to A/p— yrtfcjijft o.l— 0.3m 

*mMk-&mt. 0.03mg/kg tJLhTfPM^S^^ t ^ „ 
[00 68] 3 . ;l^|^TI9t=*ffS#ffl 

U 0.5B#^f^-9-^^-;^20mg/kg *^Ttft-¥L/S. 

&fDWfr&*irt±. 0.06mg/kg JJLbTTW^^tWffliJL 

[00 69] 4 . ffim^/WE >y b&«te*tr&tfi;=l U V 



1 — 2 ffl^-cT) ij y ^-fs^ tUv^XfClg^ 
$mW&±94 n— 0 2 :95%, C0 2 : 5 

fc. Ml^fc^^fftntt (PA 2 ) lii^Kife (Arunla 
s hana, 0. and Schild, H. 0.(1959), Brit. J. Pharma 
col . , 14 48-58) i> L < li?> V a >y ( vanRoss 

urn, J.M. (1963), Arch. Int. Pharmacodyn. Ther. , 14 
3 299-330) IZ £*)3tibtz. *S*£^9fc^K*\ 

[0070] 

[^9] 





ffirJ'Jvffitt (pA 2 ) 


n m 


a m 


44 


8. 28 


7. 5 4 


5 0 


8. 34 


7. 5 2 


5 1 


8. 3 4 


7. 7 0 




8. 8 5 


8. 8 2 



[0071] ^mmit^mt. u 
[0072] £JLh?)«r fc*^. ^^-fb-^ia. 



(5i) int. ci . 6 ftgnre JrrtWfW- fi mm^mm 

C 0 7 D 233/61 1 0 3 
235/08 

409/06 2 3 5 

409/14 2 3 3 



